e have described a method of anatomical reconstruction of the lateral ligaments of the ankles with instability using allogeneic fascia lata dried with solvents and sterilised with gamma irradiation. Twenty ankles of 20 patients were assessed objectively and subjectively after a mean follow-up of 4.2 years (3.1 to 10). The result was excellent in 12 (60%), good in seven (35%) and fair in one (5%); none had a poor result. Stress radiography showed that the angle of talar tilt improved from 12.3 ± 4.2°( mean ±SD) to 5.9 ± 3.0° and that the anterior drawer distance decreased from 9.2 ± 3.9 mm to 4.4 ± 2.5 mm. Neither infection nor limitation of movement occurred after operation. Fascia lata allografts provide a good alternative to autogenous grafts such as the peroneus brevis tendon.
Inversion injuries of the ankle frequently occur in daily life or when playing sport and may cause rupture of the lateral ligaments. Although patients with this common injury are treated conservatively in the acute phase, some, especially if untreated or neglected, develop chronic lateral instability. Recurrent ankle sprains cause synovitis and damage to cartilage, 1, 2 and result in degenerative joint disease. 3 Surgical treatment may be necessary for patients with chronic lateral instability of the ankle 4, 5 and many operative procedures for reconstruction of the lateral ligaments have been described. [6] [7] [8] [9] [10] [11] [12] For anatomical reconstruction, the ruptured ligaments can be replaced with autogenous tissues such as fascia lata, 6 tendons 7-10 and periosteum, 11 or with allogeneic materials such as fresh-frozen tendon allografts. 12 The use of allografts eliminates morbidity at the donor site. Although fresh-frozen allografts have been used successfully for reconstruction of ligaments, [12] [13] [14] [15] there are potential disadvantages such as the risk of transmission of disease and difficulties with storage and handling of the grafts. Dehydration of grafts by drying with solvents and gamma irradiation may be one solution to the problem. We describe the medium-term result of reconstruction of the lateral ligaments of the ankle with allogeneic fascia lata dried with solvent and gamma-irradiated, in patients with chronic instability of the lateral ligaments.
Patients and Methods
Patients with chronic symptoms of instability of the ankle had a manual stress assessment which included both anterior drawer and inversion tests. Stress radiographs were also taken to provide an accurate record of the degree of instability. There were 22 patients with a positive manual stress test and positive stress radiographs, who wished to undertake strenuous activities but had instability of the ankle. They received reconstruction of the anterior talofibular ligament (ATFL) and the calcaneofibular ligament (CFL) using allogeneic fascia lata grafts dried with solvent and gamma-irradiated. Of these, 20 (91%) returned for follow-up three years or more after operation and were included in our study. All had a history of two or more injuries to the ankle during sporting activities including soccer, basketball, volleyball, and gymnastics, or during daily activities such as walking on rough ground or descending stairs. They all had a sense of instability because of repetitive sprains of the involved ankle. Five complained of pain and/or tenderness at the anteromedial joint space and ten had tenderness around the distal end of the fibula. The mean period from the initial injury to surgery was 2.6 years (0.8 to 7.0). The mean age of the patients at operation was 20.2 years (15 to 31) and the mean period of follow-up was 4.2 years (3.1 to 10). Operative technique. A curved skin incision was made from the anterior margin of the lateral malleolus to the distal tip of the fibula. The subcutaneous tissues were divided and the ATFL and CFL exposed. If the CFL was elongated, but thick and continuous, it was repaired by proximal advancement and only the ATFL was reconstructed. Of the 20 patients, 13 (65%) had reconstruction of both the ATFL and the CFL. The ATFL was reconstructed anatomically by a pull-out suture of a graft through bone tunnels in the talus and the lateral malleolus. A tunnel 4.5 mm in diameter was made in the lateral aspect of the neck of the talus where the ATFL is attached, and passed through to the medial side. Another tunnel was also created in the anterior aspect of the lateral malleolus at the site of fixation of the ATFL, and drilled to the posterior and proximal portion of the distal fibula (Fig. 1) . If it was necessary to reconstruct the CFL, the third bone tunnel was drilled at the tubercle of the calcaneus, and passed to the medial aspect. A fourth bone tunnel was made for the CFL from the tip of the lateral malleolus in a posterior and proximal direction (Fig. 1) .
After one end of the graft has been passed through the bone tunnel and fixed using a small button on the medial wall of the talus and the calcaneus, isometricity is checked through the range of ankle movement and the graft fixed with sutures around a screw post under manual tension. Care is taken to place more than 1 cm of the graft in each bony tunnel.
After operation, the ankle is immobilised for three weeks. Partial weight-bearing is then initiated followed by full weight-bearing at six weeks. Strenuous activity is not allowed until five months after surgery. Graft preparation. The graft used was commercially available allogeneic fascia lata which had been dehydrated by drying with a solvent and sterilised by gamma irradiation (Tutoplast Fascia lata; Biodynamics International, Erlangen, Germany). A strip 1.5 cm wide and 5 cm long was used for the ATFL or the CFL, respectively. The graft was reconstituted in sterile saline with antibiotics for 10 to 20 minutes at room temperature and rolled to 4.5 mm in diameter. Two non-absorbable #2 braided polyester sutures were placed at each end (Fig. 2) . Evaluation. Subjective evaluation was carried out according to the criteria of Good, Jones and Livingstone (Table  I) . 16 All patients were assessed by manual stress testing and stress radiography using a commercially available stress xray device (Telos SE, Hungen, Germany) under 150N force without anaesthesia. The talar tilt angle and the anterior drawer distance were measured on stress radiographs. The paired Student t-test was used for statistical analysis.
Results
There were no instances of postoperative infection or immunological rejection. According to the criteria of Good et al, 16 12 patients (60%) had an excellent and seven (35%) a good outcome. One complained of slight pain over the anteromedial joint space after strenuous activity and was graded as fair. Manual stress testing showed that 19 patients were stable in both the anterior drawer and the inversion tests. The mean angle of talar tilt was 12.3 ± 4.2° (SD) before and 5.9 ± 3.0° after surgery. The mean angle for the contralateral ankle was 6.3 ± 4.5° (Fig. 3a) . The mean anterior drawer distance improved from 9.2 ± 3.9 mm to 4.4 ± 2.5 mm after surgery. For the contralateral ankle it was 4.6 ± 3.1 mm (Fig.  3b) . Statistical analysis showed that both the talar tilt and the anterior drawer distance were significantly decreased after operation (p < 0.05). There were no signs of osteoarthritis on the radiographs of the final follow-up and no patient had limitation of the range of ankle movement. Appearance of the graft. A piece of allogeneic lyophilised and gammairradiated fascia lata 1.5 cm wide and 5 cm long was reconstituted in sterile saline with antibiotics and rolled up to 4.5 mm in diameter. 17 we believe that early treatment of ankle sprains by immobilisation, using a plaster cast or a brace, makes it unnecessary to reconstruct the lateral ligaments. Some patients, however, especially if untreated or neglected, develop chronic abnormal laxity of the ATFL and CFL, with recurrent sprains. Our indication for reconstruction of the ligament was disabling recurrent instability of the ankle. All patients in our study had considerable functional impairment before surgery and all failed to respond to conservative treatment, including physiotherapy and bracing. Many procedures for the treatment of chronic injury to the lateral ligaments have been described [6] [7] [8] [9] [10] [11] [12] and these can be divided into three categories. The first is tenodesis using the autogenous peroneus tendon. Watson-Jones, 7 Evans, 8 and Chrisman and Snook 9 described reconstruction of the ATFL or ATFL and CFL using the peroneus brevis tendon. These procedures, however, do not reconstruct the ATFL and/or CFL in the anatomical position and thus theoretically cannot achieve physiological kinetics of the ankle, 18 causing limitation of ankle movement. 9, [19] [20] [21] [22] The second category consists of operations which use an autogeneous free graft or a pedicled graft such as fascia lata, 6 the free half of the peroneus tendon, 10 or periosteum. 11 Colville, Marder and Zarins, 23 and Burks and Ten years after operation the subjective assessment by a patient of his operated ankle was excellent and he had no complaints. Radiographs (a, b) showed no osteoarthritic changes while MRI revealed c) the graft as a low-intensity signal and d) a signal in the fibular bone tunnel which was similar to that of normal bone marrow.
tissue. This is a significant consideration if the peroneus tendon is harvested, because this muscle is antagonistic to supination of the foot which is important for the prevention of a sprain in inversion. 17 The third category consists of anatomical reconstruction using allogeneic grafts. As mentioned by Olson et that drying with solvents and gamma irradiation had adverse effects on the initial mechanical properties of allografts, a more recent study by Maeda et al 29 showed
that this weakness had disappeared by four weeks after transplantation. Evidence has also been obtained in animal models which indicates that the processes of drying or irradiation temporarily accelerate remodelling of the graft after transplantation. 30, 31 In our series, there was no immunological rejection or swelling. As shown in Figure 4 , the grafts appeared to have remodelled well after surgery. We believe that the less invasive procedure is a significant advantage of allografts over autogenous grafts.
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